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Supplementary Figures

Supplementary Figure 1. The system for investigating the liquefaction process of water on
the surface of BP. The system including a vapor generator and an optical microscope, which

have been placed in a glove box under the protection of argon atmosphere.
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Supplementary Figure 2. The different time screenshots in Supplementary Movie 1 and
data statistics. (a) 12s, (b) 13 s, (c) 14 s, (d) 15 s; (e) The data statistics of the long axis and
short axis ratio for the elliptic water droplets on the BP layer surface in different time

screenshots in Supplementary Movie 1; (f) The number of elliptic and spherical water droplets

in different time screenshots in Supplementary Movie 1.
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Supplementary Figure 3. Atomic force microscope images of BP nanosheets. (a) a pristine
BP layer; (b) after ten times water wetting experiments; (c) a zoomed AFM image marked in
the yellow dash frame in image b; (d) one day exposed in air; (e) two days exposed in air; (f) a

zoomed AFM image in the yellow dash frame in image d.



Supplementary Figure 4. Six representative high symmetry configurations for H20
molecules on graphene. (a, b) along the armchair direction, (c, d) along the zigzag direction
and (e, f) along the diagonal direction; The energy difference is (a) 0.0285 eV molecule™!, (b)
0.0109 eV molecule™, (c) 0.0633 eV molecule™, (d) 0.0341 eV molecule™, (e) 0.0075 eV

molecule!, (f) 0 eV molecule™, respectively.
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Supplementary Figure 5. Six representative high symmetry configurations for H.0
molecules on MoS:. (a, b) along the armchair direction, (c, d) along the zigzag direction and
(e, f) along the diagonal direction; The energy difference is (a) 0.0107 eV molecule™’, (b) 0 eV
molecule™, (¢) 0.0513 eV molecule™, (d) 0.0032 eV molecule™, (¢) 0.0083 eV molecule™, (f)

0.0373eV molecule™!, respectively.



120F Vds= 1V ammmPrisine BP layer
=== Ten times wetting BP layer
100
- 80p
<
= 60}
©
= 40
20
0 -
-60 -40 -20 0 20 40 60

Vg (V)

Supplementary Figure 6. The Vg and l4 curves obtained from the BP FET. (a) The Vg and
la curves of pristine BP layer (black line) and after ten times wetting experiments BP layer (red

line). (b) The optical image of the BP FET.



